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UV: Ultraviolett Radiation VIS: Visible Radiation; Light IR: Infrared Radiation

U
V
-C

1
0

0
-2

8
0
n

m

U
V
-B

 2
8
0
-3

1
5
n

m

U
V
-A

 3
1

5
-4

0
0
n

m

v
io

le
t

b
lu

e

b
lu

e
g

re
e
n

g
re

e
n

y
e
llo

w
g

re
e
n

y
e
llo

w

o
ra

n
g

e

re
d

IR
-A

8
0
0

-1
4
0

0
n

m

IR
-B

1
4
0
0
n
m

 -
 3

,0
µ

m

IR
-C

3
,0

µ
m

 -
 1

m
m

 

Develops, Produces and worldwide distributes 

spectrometers , fiber optics and accessories. 

Spectrometers are devices to measure 

Wavelengths/ light. 
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Light 
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Man, Eye, Reflection, Perception 
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Color, Intensity, Spectral 
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Color – Human eye 
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Colorimetry – human eye color perception 

X, Y, Z  tristimulus 

CIE 1931 2° observer 

CIE 1964 10° observer 
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2 and 10 degree observer 
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CIE 1931 Chromaticity Diagram 

chromaticity 

coordinates x,y 

x = X / (X + Y + Z)  

y = Y / (X + Y + Z) 
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Radiometry - Photometry 

Radiometry deals with the 

measurement of all 

optical radiation inclusive 

of the visible portion of 

this radiant energy 

Photometry deals with the 

measurement of visible 

light energy as perceived 

by the human eye. 
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Lightspectrum 
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Parameters 
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Radiometry - Photometry 

Radiant flux:  
Watt (radiometric flux) 
 
Irradiance:  
W/m² (radiom. flux per unit 
area) 
 
Radiant intensity:  
W/sr (radiom. flux per unit 
solid angle) 
 
Radiance:  
W/m²/sr (radiom. flux 
density per unit solid 
viewing angle) 

Luminous flux:  
Lumen (photometric flux) 
 
Illuminance:  
lm/m² (photom. flux per 
unit area) 
 
Luminous intensity: 
lm/sr(photom. flux per unit 
solid angle) 
 
Luminance:  
lm/m²/sr (radiom. flux 
density per unit solid 
viewing angle) 
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Spectral quantities for LEDs 

Peak wavelength λp  

Spectral width (at half intensity levels) 

    - also denoted as ∆ λ (FWHM). 

Centroid wavelength λ c 

     “center of gravity wavelength” 
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Colorimetry 

Dominant wavelength (DW)  
 A straight line from the white point 
E to the measured color coordinates   
intersects the boundary of the color   
diagram at the dominant wavelength. 

 

Purity: a/(a+b) 

Is the ratio of the length of the line 

from the white point E to the 

chromaticity point and the length of 

the line from E to the boundary of 

the chromaticity chart.  

Purity is always givenin %.  
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https://upload.wikimedia.org/wikipedia/commons/5/5b/CIE_Lighting_(dominant_wavelength,_color_purity).PNG


Photometer, Colorimeter, Spectrometer 
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Photometer/ Lightmeter 
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Filter – detector – readout 

Gives 1 value / No spectral information 

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCK-22sHX4sgCFUe2GgodTykJkg&url=http://illuma.blogspot.com/2013/07/video-lighting-and-human-vision.html&psig=AFQjCNFSYyh0x8dneFpZRgAXNggIetRn3Q&ust=1446036236568874


Colorimeter 
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Obtains color information (XYZ) 

Based on physical filters 

3-4 “snapshots” 



Spectrometer 
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Spectrometer – the core technology 

25 Led Event 2015 



AvaSoft Irradiance chart 
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Standards 
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Standards Google results – Standards Light 
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Standards LM-79 
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LM-79 is a procedure of photometric testing for LED 

luminaires. It’s an IESNA document that the photometric 

laboratories must follow to test the LED luminaires. 

Basically it tells you how the luminaire must be tested and 

what information must be included in the photometric 

report. 

A photometric report according to LM-79 will contain the 

luminaire’s photometric data (lumens, vertical distribution 

of the lumens, color temperature…) and electric data 

(power, current) 



Standards - NIST 
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Yoshi Ohno, 

http://www.nist.gov/pml/div685/grp03/ohno.cfm
http://www.nist.gov/pml/div685/grp03/ohno.cfm
http://www.nist.gov/pml/div685/grp03/ohno.cfm


Standards continuously change 
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Set up depends 

 

Not an easy answer. 

Official data, reproducibility check, indication, … 

Line of business, geographical, ….-> Standard 

Standard - Describes what/ how to be measured 

What to be measured defines best instrument 
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Avantes can play a part in it … a good spectrometer 

based system  to spectrally determine parameters, 

color values and spectral information. 

 



Questions ? 
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Thank you for your attention 

Visit us at Stand 30 



Measuring with calibrated spectrometers 
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Radiometric / Photometric Flux 

Unit: W or lm 
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Irradiance/Illuminance 

Unit: W/cm2 or lm/cm2=lx 
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Radiant / Luminous Intensity 

Unit: W/sr or lm/sr=cd 

d 
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